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STATUS  OF  IMPORTED  PARASITES  OF  THE  JAPANESE  BEETLE  IN  1950 

By  J.  L.  King,  L.  B.  Parker,  and  H.  J.  Dillard, 
Division  of  Fruit  Insect  Investigations 


This  report  summarizes  information  on  the  current  status  of  some  of  the 
imported  parasites  of  the  Japanese  beetle.  Colonization  and  recovery 
records  of  the  three  most  important  species  are  shown  in  tabular  form. 

Five  species  of  imported  parasites  of  the  Japanese  beetle  are  known  to 
have  become  established  in  the  United  States,  but  only  three  of  these 
are  believed  to  be  exerting  control  of  economic  significance. 

Tiphia  vemalis  Roh. 


This  hymenopteron,  known  as  the  spring  plpNia,  is  undoubtedly  the  most 
important  of  the  three s One  of  the  solitary  wasps,  it  is  parasitic 
upon  the  host  larva,  which  the  female  seeks  out  In. the  ground  for  egg 
deposition.  The  adult  wasps  themselves  feed  upon  the  droplets  of  insect- 
secreted  honeydew  to  be  found  upon  the  leaves  of  many  plants  and  shrubs, 
Norway  maple  being  one  of  the  favorites.  The  common  name  'bpring  Tiphia" 
was  adopted  because  it  appears  during  May  and  June  and  to  distinguish  it 
from  T.  popilliavora,  a species  appearing  later  in  summer. 

T.  vemalis  was  first  released  in  the  United  States  in  1926.  The  very 
early  releasements  were  comprised  of  foreign-collected  females,  together 
with  laboratory  parasitized  host  grubs.  Except  for  three  releasements 
in  1931?  no  releases  of  parasitized  grubs  were  made  after  1927?  and 
records  show  that  the  release  or  "planting"  of  parasitized  grubs  is  much 
less  effective  than  release  of  adult  wasps . The  first  releasements  of 
field-collected  females  of  domestic  origin  were  made  in  1931*  The  con- 
tinual increase  in  the  quantity  of  available  material  rendered  the  re- 
distribution of  field-collected  females  from  domestic  sources  so  advan- 
tageous from  every  standpoint  that  no  foreign  material  of  this  species 
was  imported  after  1933*  Records  of  the  Bureau  of  Entomology  .and  Plant 
Quarantine  show  that  from  1931  to  1950  over  25.0,000  female  T.  vernalis  have 
been  collected  for  colonization  purposes.  In  addition,  T.  vernalis  have 
been  collected  and  redistributed  locally  each  year  for  several  years  by 
entomological  agencies  of  several  States  in  which  the  original  coloniza- 
tion of  this  parasite  was  accomplished  through  the  efforts  of  the  Bureau's 
laboratory  at  Moore st own,  N.  J. 
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Effectiveness  of  Te  vernalis  as  a factor  in  control  of  the  Japanese 
beetle. — Since  T.  ve-rnalis  attacks  the  larval  stage  of  its  host,  any 
attempt  to  evaluate  its  effectiveness  on  the  basis  of  percent  ofparasi- 
tization  must  be  done  by  soil  sampling  during  the  brief  period  in  the 
spring  between  the  disappearance  of  the  adult  parasite  and  emergence 
from  the  ground  of  the  adult  host.  The  time  and  labor  factors  render 
it  impracticable  to  obtain  sufficient  data  of  this  nature  to  be  of 
statistical  significance  over  large  acreages.  Nevertheless,  five  appraisal 
surveys  were  made  at  three  locations  in  the  general  Philadelphia  area  from 
1935  to  19 39 5 at  which  times  parasitization  was  found  to  vary  from  36  to 
61  percent.  Subsequently  soil  surveys  of  an  even  more  limited  nature  have 
been  conducted  at  some  sites  in  the  Philadelphia  area  and  also  at  more 
distant  points  in  Pennsylvania,  as  well  as  in  New  Jersey  and  Virginia* 
Parasitization  has  been  found  to  range  from  13  to  61  percent,  and  with  one 
or  two  exceptions  the  records  show  that  paratization  varies  with  host  grub 
abundance.  Table  1 summarizes  the  information  obtained  in  these  surveys. 

Table  1. — Summary  of  soil-survey  results 


Colony-site  location 

Area 
Date  dug, 

square 

feet 

Average 
grubs  per 
square 
feet 

Total 

grubs 

recovered 

Percent  of  grubs 
parasitized 

Rushland,  Pa. 

1935 

200 

5.7 

1,11*6 

61 

1936 

200 

i*.9 

817 

1*8 

Philmont  ( Phila . ) , Pa* 

1936 

200 

5.7 

1,11*2 

58 

Overbrook  (Phila.),  Pa.*- 

1937 

565 

0*9 

1*92 

36 

Rushland,  Pa. 

1939 

200 

5.3 

1,051* 

1*8 

Valley  Forge,  Pa. 

1949 

bo 

5.7 

230 

30 

Phoenixville,  Pa. 

1 9k9 

ho 

3.9 

157 

19 

Conshohocken,  Pa,  (Area  1) 

19  1*9 

ho 

5.2 

210 

31 

(Area  2) 

19h9 

ho 

h*9 

195 

hi 

Mt.  Holly,  N.  J. 

19h9 

ho 

2.8 

111 

1*9  • 

Arlington,  Va,*  (Area  1) 

1950 

hO 

0-75 

30 

13 

(Area  2) 

1930 

ho 

1-37 

55 

Ik 

Reading,  Pa, 

1950 

ho 

3.1* 

136 

20 

* ’where  the  average  population  is  less  than  1 grub  per  square  feet,  the 
survey  results  are  not  considered  statistically  reliable* 


Although  T.  vernalis  was  kno\m  to  have  been  established  at  many  of  the 
colonization  points  and  to  have  attained  percentages  of  parasitization 
ranging  up  to  60  percent  or  more  at  these  sites,  comparatively  little  was 
known  about  its  dispersion  from  these  centers.  In  1950  information  was 
obtained  on  this  point.  During  the  period  when  adult  Tiphias  were  flying, 
a survey  was  made  of  the  general  area  in  which  colonies  had  been  released 
in  early  years,  including  approximately  1,1*00  square  miles  in  Delaware  and 
southeastern  Pennsylvania.  Predetermined  routes  were  followed  and  10- 
minute  stops  made  at  half-mile  intervals  without  regard  to  the  location  of 


the  original  colonization  sites.  Even  with  brief  10-minute  stops,  adult 
parasites  were  observed  at  86  percent  of  the  points  where  stops  were  made. 

If  more  time  had  been  taken  at  each  stop,  and  if  sweetened  bait  had  been 
applied  to  the  shrubbery  and  trees  under  observation,  the  parasix-e  re- 
covery probably  would  have  been  close  to  100  percent.  Several  recoveries 
were  made  7 to  10  miles  beyond  the  established  limits  of  the  area  where 
colony  releasements  were  made.  It  is  evident  that  the  parasite  has  spread 
throughout  the  entire  area  that  has  been  generally  colonized,  and  it  has 
demonstrated  a capacity  for  unaided  dispersion  to  considerable  distances. 

Compatibility  of  milky  disease  and  T.  vernalis. — The  active  period  of 
parasitization  by  T„  vernllis  is  during  May  and  June.  The  Tiphia  thus 
attacks  the  larval  population  at  its  lowest  point,  after  the  high  milky 
disease  mortality  of  the  previous  summer  and  fall.  If  disease  is  present, 
its  development  during  the  spring  period  of  Tiphia  activity  is  so  slow, 
owing  to  unfavorable  soil  temperatures,  that  it  does  not  compete  seriously 
xath  T.  vemalis  0 It  is  true  that  some  overlapping  does  occur  and  that 
Tiphia  will  oviposit  on  diseased  grubs,  but  if  the  disease  is  not  in  its 
final  stages,  most  of  the  parasites  will  complete  their  development,  since 
they  are  immune  to  the  effects  of  the  organism. 

Colonization  of  T.  vernalis. — A total  of  2,008  colonies  of  this  species 
have  been  distributed  in  1U  States  and  the  District  of  Columbia  through 
the  facilities  of  the  Bureau’s  Japanese  Beetle  Laboratory  at  Moorestown, 

N.  J.  In  addition  to  these  lio^rati ons  several  cooperating  States  now 
have  their  own  colonization  programs,  using  material  collected  within 
their  respective  boundaries.  The  development  of  this  plan  has  relieved  the 
Federal  agency  of  nmch  of  the  burden  of  local  redistribution  in  the  mere 
recently  infested  areas  of  these  States,  thus  permitting  some  of  the  much 
desired  ’’follow  up”  study  of  the  parasite’s  progress  in  regions  already 
colonized.  Table’  2 gives  a complete  summary'  of  all  liberations  and  re- 
coveries of  this  species,  except  those  made  independently  byr  various  States, 
from  1926  through  1950. 

v Tiphia  popilliavora  Ron. 

This  parasite,  commonly  referred  to  as  the  ” summer  Tiphia"  of  which  there 
are  two  racial  forms,  .may  be  placed  second  xo  To  vemalis  in  current  im- 
portance, It  also  was  imported  from  Japan  ana  ’works  in  the  same  manner 
as  T,  vernalis,  but  it  has  a life  history  which  is  seasonally  different. 

T.  popilliavora  is  active  from  mid-August  to  earlyr  September  when  the 
majority  of  available  host  grubs  are  in  the  second  instar.  Since  the  pro- 
geny resulting  from  eggs  laid  on  second-instar  grubs  are  predominantly 
males,  a sharply'  unbalanced  sex  ratio  is  common  for  the  summer  Tiphia. 

There  have  been  716  colonies  of  ’ this  species  released  in  3 States,  Orig- 
inal establishment  was  very  good  when  host  grub  populations  were  high 
and  the  proportion  of  suitable  host  grubs  numerically  large,  but  for  the 
reasons  just  mentioned,  the  reduction  in  parasite  abundance  has  been  severe 
as  the  host  insect  was  brought  under  control.  Recent  surveys  of  colonies 
released  prior  to  1929  showed  a colony  survival  of  60  percent  in  Pennsyl- 
vania but  of  only  8 percent  in  the  less  heavily'  infested  areas  of  New  Jersey. 
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No  liberations  of  this  particular  parasite  have  been  made  since  19hU. 

Table  3 shows  the  complete  data  on  colonization  and  recovery  of  the 
summer  Tiphia  through  1950. 

Tiphia  popilliavora  Roh„  (Korean  form) 

This  is  a racial  form  of  the  preceding  species.,  and  is  referred  to  as 
the  Korean  form  because  of  its  geographical  origin  and  to  distinguish  it 
from  its  very  close  relative  from  Japan.  This  form  is  considered  sepa- 
rately because  it  emerges  later  in  the  summer  and  therefore  is  somewhat 
more  advantageously  synchronized  with  its  host  grub  development.  As  may 
be  seen  from  Table  k,  a total  of  £1  colonies  of  this  form  of  T.  popilliavora 
have  been  released  in  8 States  * the  latest  releasement  having  been  made  in 
19U8o 


Centeter  cinerea  Aid. 

This  fly  is  the  third  most  important  Japanese  beetle  parasite.  It  was 
imported  from  Japan  where  its  importance  as  a control  factor  is  more 
pronounced  than  in  the  United  States.  It  attacks  the  adult  beetle, upon 
which  it  lays  a small  light-colored  egg.  In  the  portions  of  our  country 
where  liberations  have  been  made  the  bulk  of  the  adult  flies  emerge  about 
two  weeks  before  the  host,  with  the  result  that  most  of  the  control  potential 
of  the  parasite  has  been  dissipated  before  any  host  material  is  available  • 

The  fly  spreads  readily,  mainly  through  the  mobile  character  of  its  host. 

As  the  anticipated  natural  adjustment  of  its  life  history  to  that  of  the 
Japanese  beetle  occurs,  or  should  the  beetle ■ invade  geographical  regions 
in  this  country  where  conditions  favor  an  immediate  adjustment,  it  could 
become  a much  more  effective  control  factor.  Forty-nine  liberations  have 
been  made  through  1950  in  12  States,  as  shown  in  Table  5* 

Dexia  ventralis  Aid.  « 

This  parasite  fly,  still  in  an  experimental  status,  is  also  from  Japan 
but  it  is  quite  different  from  C.  cinerea.  D.  ventralis  has  three  genera- 
tions per  year  and  is  an  internal  parasite  of  the  host  larva.  The  adult 
females  deposit  living  larvae  which  seek  out  and  penetrate,  the  host  grubs 
in  the  ground.  Unfortunately  the  second,  or  summer  brood,  occurs  at  a time 
when  grubs  of  the  Japanese  beetle  are  very  scarce . This  serves,  to  seriously 
limit  the  otherwise  excellent  control  potential  of  this  parasite.  To  date 
there  is  only  one  colony  of  this  species  known  to  be  established — at 
Haddonfield,  N'.  J. — though  17  releasements  have  been  made  in  5 States.  In 
1950  a recovery  of  the  fly  was  made  approximately  2 miles  from  the  Haddon- 
field colony  which  was  established  in  1926,  indicating  the  possibility  of 
greater  expansion  than  has  previously  been  supposed.  However,  the  species 
is  still  considered  to  be  on  an  experimental  basis  until  sufficient  op- 
portunity is  afforded  for  testing  it  in  the  field  where  larvae  of  an 
alternate  host  species  are  available  to  second-generation  flies. 

Prosena  sibirita  Aid. 

Also  parasitic  upon  the  host  larva  is  P.  sibirita,  a fly  of  foreign  origin 
which,  during  the  early  years  of  its  establi s hme nt , was  believed  to  hold 
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Table  2. — Liberations  and  recoveries  of  the  Japanese  beetle  parasite  Tiphia  vernali s — Continued 
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Table  2. Liberations  and  recoveries  of  the  Japanese  beetle  parasite  Tiphia  vernalis — Continued 
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Table  3- — Liberations  and  recoveries  of  the  Japanese  beetle  parasite  Tiphia  popilliavora 
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Table  J4. — Liberations  and  recoveries  of  the  Japanese  beetle  parasite  Tiphia  popilliavora  (Korean  strain) 
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